Gelatin nanocarrier enables efficient delivery and phototoxicity of hypocrellin B against a mice tumour model.
Nanoparticles formulated from biodegradable and natural polymer gelatin, were investigated for their potential to enable efficient delivery and enhanced efficacy of a well-known photodynamic agent, Hypocrellin B (HB). The HB-loaded poly(ethylene glycol) modified gelatin nanoparticles (HB-PEG-GNP) possessed near-spherical shape, with particle size in the range of 292 +/- 42 nm, and demonstrated characteristic optical properties for photodynamic therapy (PDT). Photophysical studies of the HB-PEG-GNP demonstrated photogeneration of reactive oxygen species (ROS). The nanoparticles were tested for cellular uptake in vitro, on Daltons' Lymphoma Ascites (DLA) cells and demonstrated dose dependent phototoxicity upon visible light treatment. HB-PEG-GNP induced mitochondrial damage, as investigated by JC-1 staining, leading to apoptotic cell death. Biodistribution measurements revealed that nanoformulation reduces liver uptake of HB-PEG-GNP and increases tumour uptake with time. In vivo PDT studies in solid tumour bearing mice showed markedly significant regression (38.5 +/- 2.2%, p < 0.05) for HB-PEG-GNP treated mice in contrast to those treated with free HB (29.36 +/- 1.62%). The present study reveals gelatin nanocarrier to be an effective drug delivery system for enhancement of therapeutic efficacy of the PDT agent, HB.